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Vi^o ^)V=i—:7,±i>^-m^i:VXit. (GOD) ye>t 

(PQQGDH) (D^j&tl^^'^etlTViS (#W¥1 0-2 4 3 7 8 6. WOO 
0/66744. WO 00/61730) 

SSfeM^^^tlTli-S (Electrochemistry, 68(11), 869-871, 2000) 
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01 0«, E.COHB *5|5cyt.b562 

miwi. m^(Dm'&E.mm.^m\Hmm(DyyA^(D. e.coub S3!5cyt.b562 

01 2 ti, E. coli B cyt.b562 i K. pneumoniae cytb562 5 / 
iSiB^J^Sck^^^inSrn- Ht-Sate^OBHJiJSr^-r. #T?H^nTVi5T5VK 

pneumoniae Eb3|5 h ^7 □— A b562 ©ilTn^^f o 

I 
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^mSi-r^:^mU. m^\t. E. Itagald and L. p. Hager, Biochem. Biophys. 
Res. Commun., 32, 1012-1019(1968), F. Lederer et al., J. MoL Biol., 148, 427- 
448(l98l){CfB«$nTVi^. ^7t, ±mmA^zyh^n~J:,h 5 6 2it^^Jzf 

$>^\^m±mm B wm^z^ h^u-A b 5 e 2 omm^B^^i^mmyyA 
•^^^m^v. :in^:kmmi^mm-r^ p'nrc99A o^^rsimm^i^^-iznxv. 

10 6 2 Oite^a^^x Eur. J. Biochem. 202 (2), 309-313 (1991){3f3® $ tlXVi 

E.coHKt!^;0^?> Bt!^S5|^>-hiJ'D— Ab 5 6 2 t.m'&.t^'mBr^li'^i' 
° — ^ ^ ^ ^ (Tbwer.M.K. , Biochem. Biophys. Acta. 1143, 109- 111 
(1993)) „ C:®jt^«7F:^14-CfeO, Bt*S3|£(Z)i^h^D-Ab5 6 2iJt-vC, 
15 N*«^©7 3^*;&?^^bT*3 0, J&^^v'hi^p-Ab 5 6 2Maat1»lC3®m 
©^S*«&-S (Ile40Val, Alal23Ser, Glnl26I^s; fc^SfU B t5fc*5feb 5 6 
2©N*^©Met<£:liLT^-r) . E. coUKt5|c*5fe©5> O-Ab 5 6 2 
ite^CD^^HaS (iH^J#-^6<DA 1 a 2 Aii^^Kx g 1 2 9) ^n— H-T-S* 

20 (D;^l^ad^S'>h^P-Ab 5 6 2^iiigUT%=tVie E.coHB^a3fe 
, <^b 5 6 2]te^^Ofig^Me® (IH^JS-^ScpA 1 a 2 4d^6Ar g 1 2 9) 

f^fiSL, -(^:*cllM;0^e.i>h^D-Ab 5 6 2^iiiS[UT'bJ:v\ B 
hi7n-Ab562 it^^®-ggi:Kt*S5l5CD-> h n-A b 5 6 2 
25 iteT<D-§g<h$r5g^$1§:, Jin^;fc:jlffiT^t|-r§pTrc99A0DJ;5/^^^^ 

fi^i^'^*^e,:^pt^i-hi>P-Ab 5 6 2^||®bTfe«tVi, $e>fc> S. typhi, 
S. typhinulium, K. pneumomiae, Y. pestis, P. multocida, S. pheumoniae ^ 

<Dmm\Z^^t^~^V^U-K\i 5 6 2 ^«ViT%J;(/i, 
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3iOSiai<i::^SaiilT$.^a*!Nrfft±lM2 001-7042 1^:}3J;UC2 0 0 1 

-2 8 1 9 8 ^n<Dm&mzuwL(0}Hmt±iX^mwm<D—%ii\^T^:L\z^m 

^Mi^J 1 mm.^ '>K>^a-Ab562 (DiSM 

Nik]dla,H., Geimis,R.B. and SUgar,S.G., Eur. J. Biocbem. 202 (2), 309-313 
(l99l)JiZJ^'Ibwer.M.K, Biocbem. Biopbys. Acta. 1143, 109-111 (l993)lcUfed^ 

HH, Escherichia coliDH5 a tS^ (E.coli Kt5^) cktJJ Escherichia coU B !^ 
(D'iT'y AlC^fLT PGR fefC J: D b ^7 n— A b 5 6 2 CD^tTta-fe^^igc^ifilii 
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z^h^ p— A b 5 6 2 ^^(Dm^-^mm^n^^ h i? o-a b 5 e 2 ifiim'^m.^ 

t^i^ h ^ P-A b 5 6 2 ite^T&WA^nfe pTrc99A-KcybC ^ pTrc99A- 

Bcybc ^mMi^m:^titzW-c$>v. i^-rrih:kmmi:mm^n. ^vy^XA 

\Zi<z.MiZ E.cohKWiiJzlf^ B W^^co-y h ^ n— A b 5 6 2 d^^jH^tlfco C 

pTrc99A-B<ybC ^« VittpTrc99A-KQybC ;&^?^Sfe|fe$n;^ E.coUDHS ot:^ 
^5 0 Mg/inlOT>tr5>U>^#tf2 U N;VCDL^:ffl!{c:T 3 7X.xmmm\Z 

•5fc2?>lc:iPTGSr3 0 0 AtM^JnL. -^^Xz. U*^*^^STi^«:& 

2©1 OmMMOPS^Wl^-e^^ff^tgOcD-^, DEAE-Toyopearl fC J;^!^^ 
^ >^m^ a-rrh^yy^-lz^ 0«ML-fe, ff e,n;t^SHJa SDS PAGE \z 

P-A b 5 6 2 C0#i^fi<]?^ 562iun {dcfett^iS^cX^i? H;Pd«1^§S|$n, ^SgL 
Ttv-h^P-Ab 5 6 2i)mn-^tl-fiLo 

lC<t 0 i(t8$ L Acinetobacter calcoaceticus SSfETK^-tt P Q Q G D HW 
^^^(3900 U-mgiprotein)fc PQQ l/xM. CaCla ImM tfS:^^^ iZljQX. 30 

10inMMOPS|g«M(pH7.0)Tm@^ffb7to v-i^x^^h (No. C-7752);&ie,»A 
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ti<Dmmo^)\^n-::x,mm 4.2inM r*<Dm^mMm^itmi^rc, ^}un-7.mm. 
4.2mM -c(D^mm(D}t-^mmmtPQQGVHmnm^<tmmmm-cit o.snA. 

PQQGDHt^<D^;W^<D 100fig«Ocyt.c^@^bTU;5ii^mm@"e«2 2 
«MfcH^'fb"rScyt.C©fi$^ATa!l;tL.:/t<h^:5, cyt.c cOHJ^-fk 

^jfgi^j4 PQQGDH.h ->h^a-Ab 5 6 2iimmt^nt'mmmm(DV^^ 

^SfCck 0 ^SSL-fe Adnetobacter calcoaceticus S^fe^K^'tt P Q Q G D 
^^^^(3900 U-mgiprotein)lC: PQQ l^M. CaCla ImM hfSi^^O {CSOX.. 30 
^B^^^fi-e-r>*3.^-hLyc. ^n^. lOO f&S© ImM CaCla ^-g-tf 
lOmM MOPS M«mpH7.0)-e 1 BjfejlW L fco 1 L- fe^^Tl^iSl b 

fev- K P— A 5 5 6 2 (cyt.b562)^ ImM iifS.^^o\Z lOmM MOPS 
(pH7.0)tC^^b, 100 ^S© lOmM MOPS ^«^K(pH7.0)T— ^^*f UfefeCD 

dOci: 5 tClbTISSabfe P QQ GDH(25umt,0.64xl0-i0mol), cyt.b562 -y > 
-^^Mm^O^ 100«^r;i/M, 0.64xlO-8moD*|^l^fc:^;-7H>^— X h 20ing t.U 
"^X^^m^rnvt^L. cn^J;<i!g-^L.fe^. •r-e»3;^7-:!|^>^-;^ h5i5|fj40mg 

®f^(pH7.0) I' -T? 30 U , ■^<=>\Z lOmM Tris (pH7.0) ^ T , 

20 ij'^STJt*^ L fco :i (Dm^tJ lOmM MOPS i^«M(pH7.0) ^-Q 1 

mMmS P QQGDH.hy K^P-Ab 5 6 2 X— 4^-^iLT(D 

iSjfi-fe;HC: ImM Caa2 ^-^tr lOmM MOPS ifi«l^(pH7.0)^ An, 5=^>f 
X-^-tUT, ^««10mM:7acU>-T>'fb;^7U^A^Sn^. ^a^lOml 
iib;^. ■?-;ifCf^^«^iLT^igM4l?f^^bfcPQQGDH:Jod;i;^ 
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mM±MZ ImM CaCb ^-g-tf lOmM MOPS ^«MpH7.0)^ An, ?^ y"^ 

SH^Ji^T 25X:-vff-o fzo mam&:+4oomv vs Ag/Agci Ufe. 

©^^tlTVi S P Q Q G D H <?: cyt.b562 nT ^ Wmm 

m. @^$nTVi-i>PQQGDH<hl 0 0^*(Dcyt.b562/6^H^$nTt/iS» 

^^Mt^^^-^uyiz-v-a >:^-^^m5iz^vtz. ^n^n<Dwmo'^)vu- 

m(DJ^^^mmm\-i. ®^^nTV^;5PQQGDHt^^Jl^ftODcyt.b562*tHjg 
^nTViJ^^^m^T^OnA, SS^nTVi-SPQQGDHt 1 0 0^«© 
cyt.b562d^'H^$nTVi^»^mffi-C«3 OiiAj&t#f>nfe„ -Tt^^d-^, PQQ 
GDHicyt.b562 ^©JtYbUytmS^^li-S «h(c:«k 0 . •fe>tJ— {d^^pC^? 

Aspergillus niger Eb5|5C7)/f;i/n-7.:t^V:$^''-if (lOlU/mg protein) 5 :i 
- >y , h t E.coU \Z^-o xm.mK.^m b Cytb562 4.3 x ,10-8 mol (GOD \zn b 
Tl 0 0^&t;i/«}3ffi^-ra. 0.6 mg>t±i-^>^-7.h2 Omg tSr^i-^L, 

;^M^J^bfeMic;^-7}^>^-;?. h«®(c:^^b^o z.(Dnm^ 1 

^b}^^*mffi<&f^ffl@,i:L, #Bg@{c:Ag/AgCL ^®fo Pt m@*ffiVifeo ^ 
(Dnm^l OmM 7aiU>'T>>fk:^}U^ASr^5^-f X— ^-tbT-^tf 1 Om 
M U>M:*7'J':;A^«^^pH7.0tcSS|b. 2 5'CTA*«/g^;^iC;-ey;i,r3-x^ 
iJ0Jc:#5;i&^^J^te^aiJ^bfe„ 9It)Olg^«-l-400mVvsAg/AgCl tb^c, Jt^ 
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GOD i cyt.b562 ^HJtfbLfcmM^^Vi^ tl3 J; 'iz>D—\zmir>^^^ 

^tiS^J 1 0 =iUX^D-;U;j-^->^— if (COD) ;fecfc^'cvt.b562 7&tHl^Yh?!r 

5 n 1/X5^0— ;i/:t^'>y— bf(COD; 12.77U/mg protein)l.5 O.- y h(5.26 x 
10-10 moDi E.coH iZ^-oXM-^^^Ml^ft Cytb562 5.26 x 10-8 mol (COD iZ 
MbTl 0 0^&^;i/SJc:ffi^TS. 0.789mg)i:*— 3}?>^— X h 2 Gmgt^ 

10 izi^Tf^rnvTcmmmm^^i^mmti^. #MMHAg/AgCL ^it^iUfc pt m^^^^ 
tsi omM.v>mtivoM.mmmpm.o\zmmv. 2 5ic-i?;t>y^^^tT=iix 

^ a — .'I'^iD fC^ 5 Jft^^m^^M b;t o EPiJDli&«+400mV vs Ag/Aga 
tVTz. bmnrntLX. Cytb562 Sr-^*7iViCODHjg>fbmMS:ra— CD^j*-e 

15 f^gcb. ::iu7.v^n-)\,mmiz^^ft:^i^:^mi^hrzc nu7.5^u-)vmmit5. 

Omg<Z)TritonX100 <!= 500mg(Dnl/X5^n— ;V<i:<&}g-a-, Jnl^i6^m9 Om 

•fr^bm. ^®*SrJD^^l 0 Om 1 izl^r:i%(D^1^m^m^LT:mmvr:i. 
^^M^m8iZ^•ro Cytb562 Srig^L3^Vijt«^MM©m®lC*3ViTfe3l/X 

*->xx•A■T:'(Df^aIj^cfevi7^l^<z)^^^{a^i^l/X5^o-;^^^so.o2mM 

iltKcMUT. Cytb562 ^^^UTc: COD m@tC*5ViT«.S;^F?^JiS:«F't4Sr^b. 
3 ^ n -;V 0.02mM (::*3 tiTtS 2 nA U;_h t Cytb562 fS: UCD^S^® 2 •fi&JJ]^ 

25 ±<Dft^^^^vf?io ^ e» ic:ji5«moi3 uT.T-u-Mznvxhj^mtm^'^-r. 

^^^Jii y)v^h z^}VT5.>m^ymm cfaod) ^^zs->h^u-A 
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:**f#5>tlfeo Streptococcus pneumoniae R6 CD PskpA ^yf^^%. 619 iS^Stt" 
(D210~280^S^C^SVi^g|^'l4M^^^^ii^^U;t. Pneumococcal surface protain 
A(PspA)i5' >/N°^7Kttflej^;5: <if O^S^^CDJ^HT^^ S.pneumoniae (DW^m CD 

cin^©T5ySj3j^^:D>?-Mmoijg:^*"fot{cai^U^:/5^K5Q-rcD^ 
#^»^M^L;'S:o ^A^i:SB&-r-5N*^fi!fCDMet7. C*)^#JCD 

Hisl02 iim^-^n. WM±.W^\i. C *SSM«*««#$nTViS C tt^tof)^-:, tz 

^^•omm(D^^hmmx^^rz. ^(Di^mtcyths62tmM^mmi^x\^^^ cytc' 

<D^Ix^mzi<Lm-r^1§mMT^ J ^(82Phe,86Trp,125Phe)*«##$nTVi-5 
15 M.'^t.-'^Ct^ (PC Weber, FR Salemme (1981) J.BioLChem. 256, 7702-7704) . 
cytc'« pytb662 tMmz 4- a^U vi7^n'> K;i'&J^JB!Kb, Z:C03i:-f*:flljfi*5|RlC 

iS^h cytc'-cytbsiaCD^At^tiB^t-rS 102His(cytb662) 122His(cytc')C[)5i:#:6*j;^ 

20 (c3^b562:61Phe.65Phe,105'iyr)(cytc':82Phe,86Trp,125Phe)CDBSi^A t CDiB 
mmm.p^ ^ ^ Cl i ^ nfe (PC Weber. FR Salemme (1981) J.Biol.Chem. 256, 
llWrllQA:, Hamada K, PH Bethget and FS Mathews (1995) J.MoLBioL 247 947-962; 
PD Barker andAE Fersht (1999) Biochemistry 38. 8657-8670) « Cytb662 O^AH 
^"^OM-i^^^CDi^^V hSd-jaigb. h^At-€-CDffl!|jiCD:/Dtf:t>Sl75^^ 

25 l!ifCSfflbfeJf^li"ei02His a:7Met(C:i3fi:^nTViSo i:CDi#. ^JxT5.m\Z 
#ffi-r^ 65Phe coM^ttT'n h^AtTO=t;ifi:gb, Tkl^J^-^^J^figLT V^^, 
^fe^ 61Phe,105'IVrt)ynh^A<i:ffiSf^MLTVi-g>Jli:56ie>, ^:ne>CD^S 

Hisl02(cytc':i22)^ Met7(cytc':l6 not coordinated)CD5i:#:6*)75:'6iM« cyt CD 1,4 
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50mMp.p.b.(pH7.0){'l^^bTj|!6fFb. ^iL>^3-^(10,OOOXg,20min,4T:) 
±tf{cpH4~5 <h75:^cfc•5^IHCl^JPA^ 4rT' 1 BtF^^^i^L/, ^<^^ 
pH7 ^ 7^ J: -5 NaOH ^iO;^feo j^MiL^:^gi(5,0000rpm, eOmin, 4*0 ^fr-o 
T±»<£rlHlJRL. lOmMMOPS ^®^(pH7.2)T— IftMWbifeo CO+J-^::^;!/ 
5 IC^b, r^3i'J>'T>^b*U'^A (i^liag lOmM) *^llPbT. Cyt A562 ^rm-fb 
PD-10 tCcfcDIMIgbfc. C©1f>:7';P«rl^<^>5SISi;i!j^A(DEAE- 
5PW, a; lOmM MOPS pH7.2, B; SOOmM NaC1.10mM MOPS pH7.2, ^'y i^JL 
>h 80%. 9:^^A^S)43J;tKy;i'«ia(Superdex200, SOOmMNaCL lOmM 
MOPSpH7.2,)<&ffViT, »IScytA562 *f#fc©-^ PEG^^S^ffofeo SDS- 
10 TAGE^ff^Tz^^^. 14kDa#jfifC>'>i/;W\*> F>0^^^^ie)e,n;/c:o 

KNcyt.b 0:)^mt&.T<D^3 \Z VX-^isbtZo 300nm~600nni O^fbMX^i^ 

(427iim,531nm,562nm) i^fflHj^ Lfc„ ^7cM<^) ABS662nn,-ABS678nm OlSbfc^© 
^: 

KNcyt.b iSaf(niM)=ABS662iun -578nm x24.6Xm«?f&m 

1 4 K pneumoniae ffi^O '> h ^ □ — A Cb562 <DMibMT5tti5[ 
20 PQQGDH-BIC. PQQ, CaCb (^i^lt^ ImM- ImM) ^jJO^. ^MT^J^nft: 
(30 5^)$-l^-fcm, it>:/;i/4'*^e>©ip*J;fePQQ ^|5^<fcJ6— ?^fe3l*f(lOmM 
MOPS pH7.0, ImM CaCl2)*ff 7t. ^n^mM^>':^)Vii LT, 0.5U CD 
GDH-B JC*fLT#S^^;i/a© KNcyt.b *JP;t, i^JV^-XCj^ai^ 50mM)$: 
^jDbT. m^ii^Hfefe 0 OjItcM cytb ttOJi^P^: 562imi i: 578niii (DgX^ 
25 h;i/J; D^J6fe, PQQGDH - B^&T{-43tt-5y;H3-xmiinJCj;oTil7C 
tf-tJ7<^iiiD*t^e>nfCo PQQGDH - B (Z)?S^(mol/l)Jc:*fr^ KNoyt-b 

(Djl7cM<D*iJ!jnfc:*5ViT^ft^^fe#'(4d«^e.n75: (1313) o fTitJ-fe, KNcyt.b 

t PQQGDH-B t.cof^<Dmm.=^^W}f)mm-^nrz.o 

HMM 15 PQQGDH.hK pneumoniae feSfeg) h ^ D — A Cb562 
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itmm. Tji'Zi-jumitmm. :ff^^h-xmimm. }fvjuif>wtmimm. 
y)v^ h>^)VTs.>mimm. ^jvu-x^TKmrnm, T)in-jm7i<.mmm. 

7 . «T^^MS^;?>^SB^J#-^6 (DA la24*^?>Argl29 Sfe«iB^J# 
^8(DA1 a2 4d^6.Argl 2 9 ^ miE^J=Sr^-rSSS®T2&S, if^ 

8 . m^^mm&m^-> h o-a c 5 5 i -rfe^. it^:^ 1 isitcDSiffemSo 
A b 5 6 2 1 mmommmm. 

i^o-Ab 5 6 2-z?fe^if^:®i^«(D^mm®. 

1 1 . mitMTmm^^^mmimmT^^ 0 . m^mmm&^a^zy h ^ d-a b 

5 6 2T?^^, It^3@ 1 iB«CD»^liSs. 
v'h^P-AbS 6 2-cabi). if 1 fBi6©»3^mMo 

13. mi\:M7mmf}^^jvn-:^'s^yKmmmx'$,r)^ m^^mmBwa^zyh^ 

D-Ab 5 6 2Tfe-5. fS:^]^ 1 SicC?^^^®, 
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